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Codling Moth Studies In 1 91 1 
The Driving Spray Under Excessively 
Wormy Conditions 
By E. D. BALL and W. M. BALL 
Introduction. 
Spraying experiments against the codling moth were carried 
on upon the Sm~rt orchard until the number of worms per 
tree was reduced to such an extent that no accurate comparisons 
could be made between different treatments. As a result of 
the work on this and other orchards, practically ev"ery commer-
cial orc.hard in the valley was by this t ime well sprayed and 
the worms reduced to a point where one driving spray per 
season would keep them under control. 
In the meantime a number of questions arose which re-
quired very wormy conditions to adequately inve tigate . Search 
was· therefore made for orchards of commercial varietie in 
which these conditions could be found. Salt Lake valley, which 
was largely settled in the early fifti es and has a large number 
of old, mixed and exceediDgly wormy orchards, was inve ti-
gated, and three young, well cared for commercial orchards 
were selected for spraying tests. These were of different ages 
and located in different parts of the valley and were expected 
to furnish different conditions of infestation for comparison. 
They were a lso expected to blossom on succeeding dates and 
to be subject to different frost conditions. 
P lan of the Experiments. 
The amount of poison required per 100 gallons of water 
to obtain the highest efficiency in spraying, the relative effi-
ciency of different combinations of sprays under different con-
ditions of worminess, and the efficiency of different combina-
tions of sprays with different amounts of poison, as well as a 
comparison of a new compound with a standard brand were the 
three main problems attacked. 
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The poisons used were Swift's Lead Arsenate, (this brand 
has been used throughout all experiments), and a new com-
pound* which a manuf.acturing company was 'preparing to place 
on the market. The Lead Arsenate carried 'about 14 per cent 
arsenic oxide, while the new compound carried about 21 per 
cent. 
Each poison was used in two strengths, 5 lbs. and 2~ lbs. 
to the 100 gallons of liquid. Three separate times of early 
spraying were tested alone and in combination, making six 
different combinations of sprays besides checks. Each orchard 
contained at least three of the standard varieties of apples, on 
each of which the six combinations were tried in each of the 
four poison series, with the exception of a few cases where 
there were not enough trees of a given variety. These amounted 
in all to 57 separate tests on 145 trees, involving the counting 
and careful examination of over 70,000 apples in the first brood 
alone. Additional combinations and more trees were intro-
duced in the second brood, still further increasing the work. 
The Orchards Used. 
The Stillman Orchard is located on the higher slopes of 
the east side of the valley. It was ten years old, clean culti-
vated and w'ell cared for. There were four varieties of. apples, 
Gano, Jonathan, Winesap and Rome, with peach or cherry 
fillers between the trees in the row, and also between the rows. 
A number of the apple trees had died out, apparently from 
"collar rot," so that there were not enough of anyone kind 
to carryon all the tests. Accordingly only the 5-lb. strengths 
and the first two sprays were used. 
The Woodbury Orchard is located in the low, flat central 
part of the valley on heavy soil. This orchard was seven years 
old, clean cultivated, and well pruned. There were forty trees 
in a row; seven rows of Gano, six of Jonathan, and two of 
Winesap. Owing to the small number of rows only the 5-lb. 
strengths were used on the Winesaps. 
*The company desired a thorough test made before placing the com-
pound on the market an d offered to finance a test. A combination of 
this test with the above experiments was arranged, thus making pos-
sible one of the larg~st and most complete spraying tests ever carried 
out. As the result of these tests was decidedly unfavorable the com-
pound will not be placed on the market, so the name is withheld. 
OTE.-For a diagram of the Woodbury orchard see page 300. 
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The Nokes Orchard is located near the upper end of the 
valley, on a sandy soil near the river, but on higher rolling land. 
I t was a clean, cultivated, well kept, ten-year-old orchard. This 
orchard contained almost 650 trees, over one-half of which 
were Jonathan. The remainder was made up mostly of Ben 
Davis~ and Winesap. The Jonathan was the only variety on 
which it was possible to carry out all the tests. 
The orchards came into blossom and were sprayed in the 
order given. Owing to very stormy weather and other delays ' 
the spraying was delayed so that the Nokes orchard was not 
reached as soon as it should have been, and as a result some of 
the earlier calyx cups were closing when the first spray was 
applied, and many were entirely closed before the second 
application was finished. 
Number of Apples Per Tree and Relative Worminess of the 
Orchards Used. 
All three orchards blossomed abundantly and everything 
pointed to heavy and uniformly distributed crops. A severe 
storm, however, swept the entire country just at this time, freez-
ing a large number of the first buds and thus seriously reducing 
the number of apples per tree. The injury was greatest on the 
earlier . blossoms: so the Still'man orchard was the most se-
riously injured, especially on the early blooming J onathans. 
The Nokes orcharD, blooming later, was only slightly injured, 
while the Woodbury orchard was intermediate in this respect, 
but as the trees of this orchard were small, and just coming 
into good bearing, the result was a very light crop. 
As is usual, the frost injury was not uniform in distribution, 
some trees were left with fair crops, while oth~rs were almost 
stripped, which made it harder to spray and a much more dif-
ficult task to select check trees of uniform bearing. An average 
of all the trees counted in each orchard gives the average num-
ber of apples per tree shown in table A. This is probab~y 
above the actual average, as the trees selected were as far as 
possible bearing a fairly uniform amount of fruit. 
*Ben Davis and Gano were used interchangeably, and all reported 
in the table as Gano. 
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T able A .-Expected Worminess if Unsprayed. 
Orchard 
1 
Stillman --------1 
Woodbury ______ 1 
Nokes __________ 1 
1 
Avg. No. 
Apples per 
tree, in the 
beginning 
465 
'315 
694 
Avg. No. 
first brood 
worms on un-
sprayed trees 
311 
120 
100 
Avg. % 
wormy 
apples 
first brood 
68 
38 
14 
Est. No. 
worms per 
apple ifun-
sprayed 
7 
4 
10 
The average number of first brood worms is taken from 
the unsprayed trees in the experiments, and this accurately rep-
resents the conditions that would have existed provided the 
orchards had not been sprayed . A large number of the first 
brood worms on the unsprayed trees were caught under the 
bands and many of the rest scattered to the many sprayed trees 
surrounding them, so that the unsprayed trees do not repre-
sent the conditions that would have existed in the orchard at 
the end of the season if it had not been sprayed. This condi-
tion can be ' fairly accurately estimated, however. Assuming 
that the second brood is ten times as large as the first (and 
it was even more than that in Salt Lake valley that year), then 
. if there were 68 worms in the Stillman orchard to 100 apples 
in the first brood there would have been without spraying 680 
worms to 100 apples in the second brood, or approximately 7 
worms to an apple as shown in the last column of the table. 
The per cent of worminess shown in the table does 
not agree with that found in the summaries, as the latter are 
based on the unsprayed trees only, while the above is based 
on the average of all the counted trees. In the Stillman or-
chard one check with over 2,000 apples made the average too 
high, while in the Woodbury orchard two checks with scarcely 
100 apples apiece made the average too low. These variations 
were largely due to the fact that the unsprayed trees had to be 
selected before spraying began, and consequently, before frost 
damage could be determined, all other checks were selected 
later and were mO're uniform in bearing and mor~ nearly rep-
resentative of orchard conditions. 
The rates of expected worminess in the second brood shown 
in table A held good for the Stillman and Nokes orchards, 
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TABLE No.1-STILLMAN ORCHARD, L. A. 5 LBS. 
f/l 
4.1 
-a 
0 0. 
Z >. <r: ... 
4.l . ~ ~ 
4.l ... 0 ... cd 
f-< > f-< 
I I II 
121 G I 62 11 
51 J I 163 11 
271 W 11119 I 
261 R I 168 
A vg.1 378 
I I 
131 G I 456 
61 J I 265 
241 WI 314 I 
231 R 1102611 
Avg·1 515 11 
I I II 
111 G I 22611 
71 J I 153 I 
221 WI 192 
251 R I _289 
A vg.1 215 
I I 
141 G I 58 
11 J I 29 
161 W 12275 
281 R I 243 
Avg.1 650 
1 I 
1st BROOD 2d BROOD YEAR TOTAL 
Sprays 
Wormy Apples Wormy Apples Wormy Apples 
. , 
c alyx l Si .. 1 T otal Ca lyx I Si .. 1 T otal calyxl Side I T otal l s t·2d-3d 
I I II I I II I I 
0 1 21 2 11 11 41 5 11 11 61 7 
0 1 51 5 II 11 381 39 11 11 431 44 1-1-0 
01 41 4 11 01 451 45 11 01 491 49 
01 101 10 11 11 401 41 11 11 501 51 } 
01 51 5 11 11 321 33 11 11 371 38 
I I I I II I I 
11 491 50 101 1021 112 1 11 1 151 1 162 
11 561 57 71 621 69 81 1181 127 
01 141 14 0 1 681 68 01 821 82 
01 231 23 21 1841 186 21 2071 209 
11 351 36 51 1041 109 61 1391 145 
I \ I I I I I 
221 161 38 511 291 80 731 4 51 118 
131 121 25 251 301 55 381 421 80 
01 51 5 21 321 34 21 371 39 
21 231 25 21 1 631 86 23 1 881 111 
91 141 23 251 391 64 n 341 531 87 
I I I I II I I 
501 n 51 41 01 4 11 541 11 55 
51 21 7 I 131 01 13 II 18-1 21 20 
814.1 1751 989 11 7571 1501 907 11 15711 32511896 
1831 131 196 11 351 71 4211 2181 201 238 
2631 481 311 II 2021 391 241 1/ 465 1 871 552 
1 I II I I I I I 
} 0-1-0 
} 0-0-0 
but the W oodbury orchard w as much w ormier in comparison 
than expected, as in this orchard by far the largest amount of 
the new compound, and especially of half strengths was used, 
and the first brood moths from these rows spread to the lead 
arsenate rows in the second brood and made them much wormier 
than they w ould otherw ise have been. 
Method of Spraying. 
The Stillman orchard was sprayed w ith a Bean Torrent 
(double acting) pump with a pressure of 150-200 lbs. Two 
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TABLE No. 2-STILLMA.N ORCHARD, N. C. 5 LBS. 
1st BROOD 2d BROOD 
I 
YEAR TOTAL 
Ul Sprays Q) 
0. 
0 
>. 
Po Wormy Apples Wormy Appl e s Wormy Appl e s Z +' <1j 
Q) 3 Q) 'J:: 
Calyx I ide ITotal Calyx \ Side ITotal Calyx I Side I Total 
Q) 
... CIl 0 
8 > 8 1st-2d-3 d 
101 G I 91" 71 51 1 -8" 111 171 2811 181 681 86 . I I " I I II I I II I I } 
31 J I 92 1\' 01 291 29" . 71 381 45" 71 671 74 11 0 
181 WI 837 1 181 1331 151" 301 2181 248" 481 351 1 399 - -
201 R I 366" 51 651 70 " 41 1211 125 n 91 1861 195 
Avg·1 347 " 71 691 77" 131 981 112" 211 1681 189 
I I " I I I I I " I I 
4:1 J I 268'" 31 511 54 211 1101 131 241 1611 185 
81 G 1 64" 71 291 36 +41 141 281T 211 431 64 } 
151 W I 889 " 20) 1251 145 1361 3491 485 1561 4741 630 1-0-0 
211 R I 276" 21 551 57 31 801 83 51 13-1 140 
vg·1 374 " 81 651 73 441 1381 182 521 2031 255-
I I " I I 1 I I I 
91 G I 168 791 161 95 521 81 60 131 1 241 155 } 
21 J I 155 111 421 53 541 441 98 I 651 861 151 
171 W 11961 5501 1411 691 4031 2111 616 9551 35211307 0-1-0 
191 R 1 153 661 261 92 261 91 35 921 351 127 
Avg·1 609 1761 561 233" 134.1 681 202 3111 1241 435 
I I I I II I I I I 
141 G I 58 501 11 51" 41 01 4 541 11 55 } 
11 J I 29 51 21 7" 131 01 13 181 21 20 
161 W 12275 8141 1751 989" 7371 1501 907 n15711 32511896 O-O~O 
281 R I 243 .1831 131 19611 351 71 42" 2181 201 238 
Avg.1 650 2631 481 311 11 2021 391 241 "4651 871 552 
I I" " " 
outfits were used in the Woodbury orchard, a Meyers double 
acting with a pressure of 140-160 lbs., and a Pomona barrel 
outfit, with a pressure of from 120-160 lbs. In the Nokes or-
chard the same Meyers was used, and also a Bean Magic with 
a pressure of 140-160 lbs. Each outfit was equipped with 25 
or 30 ft. of 0 inch 7-ply hose, a cut-off and a 10 ft. bamboo 
extension pole, a 45 degree angle and a Bordeaux nozzle set 
as wide as it would throw a flat spray. All spraying was done ' 
from the top of step ladders that placed the operators on a 
level with the tqps of the trees. Each tree was sprayed from 
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TABLE No.3-WOODBURY ORCH ARD, L . A. 5 LBS. 
1st BROOD 2d BROOD YEAR TOTAL 
C/l 
Q) Sprays 0. 
0 
Z >. 
p. 
< Wormy Apples Wormy Apples Wormy Apples .... 
Q) 3 Q) .;:: 
Calyx I Side ITo,al Calyx I Side ITo,al Calyx I side. ITo,al Q) 10< tIi 0 1st-2d-3d ~ > ~ 
I I II I 
611 G I 433 11 01 
401 J I 1931 01 
81 wi 144 01 
Avg·1 257 01 
I I I 
621 G I 968 01 
381 J I 241 11 
121 WI 130 11 
Avg·1 446 11 
I I I I 
581 G I 630 II 11 
361 J I 222 II 11 
4[ W I 24411 01 
Avg·1 365 IT 11 
I I I 
571 G I 425 21 
371 J I 312 51 
21 WI 163 31 
Avg·1 300 31 
I I I 
681 G I 447 61 
171 J I 92 191 
131 W I 235 I 61 
Avg·1 258 11 101 
I I II I 
631 G I 695 II 531 
391 J I 190 II 31 1 
91 wi 240 II 411 
Avg·1 375 II 421 
I I II I 
671 G I 335 II 1331 
351 J I 400 II 441 
201 J I 114 II 421 
141 W I 263 II 144\ 
11 W \ 9711 341 
Avg·1 24211 791 
I I II I 
I II I I I I 
} 1-0-1 101 10 11 951 96 11 1051 106 71 7 41 661 70 41 731 77 
61 6 01 321 32 01 381 38 
81 8 21 641 66 21 721 74 
I I I I I 
341 34 31 2431 246 11 31 2771 280 II} 
141 15 I 01 1081 108 11 11 1221 123 1-1-0 
201 21 11 11 441 45 II 21 641 66 
231 23 II 11 1321 133 II 21 1551 156 
I II I I II I I 
291 30 II 91 2241 233 II 101 2531 263 II} 
421 43 11 31 1051 108 11 41 1471 151 1-0-0 
541 54 11 01 1031 103 II 01 1571 157 
421 4211 41 1441 14811 51 1861 190 
I II I I II I I 
101 1211 231 1101 133 11 251 1201 145 II } 
71 1211 521 91 1 143 II 571 981 1-5 0-1-1 
121 15 II 21 171 19 11 51 291 34 
.101 13 II 261 731 9811 291 831 111 
I II I I II I I 
151 21 II 461 1491 195 II 521 1641 216 II } 
J11 50 II 35 1 11 36 11 541 321 86 0-1-0 
241 30 II 71 841 91 131 1081 121 
----
231 34 11 291 781 107 391 101 1 141 
I II I I I I 
461 9911 2451 1231 368 2981 1691 467111 
421 73 11 511 301 81 821 721 154 J 0-0-1 
321 73 II 56\ 461 102 971 781 175 
401 8211 1171 661 184 1591 1061 266 
I II I I I I 
301 163 II 1131 161 129 2461 461 192 ) 
941 13811 1661 691 235 11 2101 1631 373 
221 6411 30\ 121 42 II 721 341 106 0-0-0 
33\ 17711 621 10\ 7211 206\ 431 249 
231 5711 28\ 21 30 II 621 251 87 
401 120 II 801 221 10211 1591 621 222 
I II I I II ' I I 
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TABLE No.4-WOODBURY ORCHARD, L. A. 2~ LBS. 
1st BROOD 2d BROOD YEAR TOTAL 
UJ 
Q) Sprays 0. 
ci >:l. Wormy Apples Wormy Apples Wormy Apples Z >. <11 +' 
Q) 
Q) til 
Q) 'i:: +' 
Calyx I Side ITotal Calyx I SIde ITotal Calyx I Side I Total 1-0 a! 0 8 :> 8 1st-2d-3d 
651 G \128 0\ 31 3 II 01 43\ 43\1 01 461 46 II} 1-0-1 
1_6..:-1 -'O-J --=,.1_1--::-99...,......;.:,-_1:,-1 _2-..!51,---2_6 !..!,---!21 1031 105 II 31 1281 131 
Avg·1 164 11 141 15 11 731 7411 21 871 89 
I I I I . I I II I I 
561 G I 538 01 191 19 101 1681 17811 101 1871 197 II} 
281 J I 353 11 361 37 31 1441 147 41 1801 184 1-1-0 
Avg·1 446 11 281 28 71 1561 163 71 1841 191 
I I I I 1 1 1 1 I I 
641 G I 733 II 31 381 4111 181 2751 293 211 3131 334 ~ t 1 0 0 
231 J I 19211 11 581 5911 61 861 92 71 1441 151 II f --
Avg·1 46311 21 481 50 II 121 1811 196 141 2291 243 
--;-1 ---:---1 ------:.;11:------:--1 ---;--1 _ " I I II I I 
591 G I 513 II 41 161 20 II 691 1601 22911 731 1761 249 II} 
241 J I 231 II 91 81 1711 521 681 120 II 611 761 137 0-1-1 
- Avg·1 37311 71 121 1911 611 1141 175 II 671 1261 193 
--;--1 -:--1 ---;.-;-11 ~I;----:--I ----,--;.:11 I I II I I 
661 G I 211 I 31 131 1611 311 761 107 II 341 891 123 II} 
311 J I 152 61 191 2511 321 531 85 II 381 721 110 0-1-0 
Avg·1 182 51 161 2111 321 651 9611 361 811 117 
I I I I II I I II I - I 
691 G I 331 1021 421 1441 1111 381 149" 2131 801 293 II} 
411 J I 238 581 381 96 1071 191- 12611 1651 571 222 0-0-1 
---"---':------:-;-~__,_-':___----7':,..__---7 
Avg·1 285 801 401 120 1091 291 13811 1891 691 258 
I I I I I I \I I I 
671 G I 333 1331 301 163 1131 161 129" 2461 461 29211{ 
351 J I 400 I 441 941 138 1661 691 235 II 2101 1631 373 0-0-0 
201 J I 11411 421 221 641 301 12[ 42" 721 341 106 
Avg·1 283 II 731 491 122" 1031 321 135" 1761 811 257 
I I " I I II I I II I I 
all four angles and from above and below until the operator 
was satisfied that the spray had been driven straight into every 
single blossom. 
To accomplish these results usually req~ires the application 
of almost two gallons of liquid to every three bushels of apples 
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TABLE No.5-WOODBURY ORCHARD, N. C. 5 LBS. 
-
1st BROOD 2d BROOD YEAR TOTAL 
Ul 
Q) Sprays 0. 
ci 0- Wormy Apples W ormy Appl es Wormy Apples Z » -< ..... 
Q) ~ Q) .1: 
Calyx I Ide ITotal Calyx I Side ITotal Calyx I Side ITotal Q) .... ~ t1l 0 ~ ~ ~ 1st-2d-3d 
/ / /1 
48/ G / 42511 
211 J I 216/1 
101 wi 120 /1 
Avg·1 254/1 
I I /I 
471Gf 4241 1 
51 J / 162 11 
111 WI 16411 
Avg·1 250 /1 
I I II 
531 G I 934 11 
271 J I 230/1 
31 WI 185 /1 
Avg·1 450 /1 
I I /I 
521 G I 86211 
321 J I 251 /I 
151 wi 261 11 
vg·1 458 /1 
I I II 
511 G I 42511 
221 J I 137 /1 
61 W I 214 /1 
Avg.1 259 
I I 
431 G / 290 
261 J I 129 
71 WI 100 
Avg.1 173 
I I 
I / I I /I I I 
} 1-0-1 81 631 71 66 / 159/ 225 II 741 2221 296 61 591 65 361 761 112 11. 421 1351 177 
11 421 43 61 571 63 I 71 991 106 
-51 551 60 361 971 133 411 1J21 193 
I I I~I~~~I ~I ____ __ 
81 711 79 391 1591 198 471 2301 277 II} 
41 491 53 221 701 92 261 1191 145 1-1-0 
21 391 41 41 881 92 61 1271 133 
51 531 58/1 221 1061 127 261 1591 185 
I I II I I I I 
31 1 1511 182 11 831 3971 480 1141 5481 662 II} 
71 851 92/1 381 721 110 451 1571 202 1-0-0 
181 841 102 11 01 601 60 181 1441 162 
191 1071 125 /I 401 1761 217 591 2831 342 
I I /I I I I I 
45 1 611 106 1 1471 3091 456 1921 3701 562 II} 
201 381 58 611 601 121 81 1 981 179 0-1-1 
291 401 69 601 591 119 891 991 188 
31 1 461 78 891 1431 232 121 1 1891 310 
. I I 1_-:--1 ----'-'_ -.;-1 ----,-I _--::---_ 
601 331 93 1461 811 227 2061 1141 320 11 1 
35 1 471 82 331 151 48 681 621 130 J 0-1-0 
261 61 1 87 571 · 471 104 831 1081 191 
401 471 87 791 481 126 1191 951 214 
I I I_I~~~I ~I __ _ 
1241 501 174 791 231 102 2031 "731 276 II } 
501 171 67 471 91 56 971 261 123 0-0-1 
341 121 46 II 361 131 49 701 251 95 
691 261 96/1 541 1 -I 69 1231 411 165 
I I II I I I I 
expected . In the first spray, however, there was no means of 
telling what blossoms were frosted and what were not , so all 
were sprayed, with the result that over t wice as much liquid 
was used as the final results in apples would warrant. By the 
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TABLE No. 6-WOO'DBURY ORCHARD, N. C. 2% LBS. 
1st BROOD 2d BROOD YEAR TOTAL 
U1 
Sprays <l) P-
o 
Z t' 
~ 
~ W ormy Apples Wormy Apples Wormy Apples 
<l) C;; <l) .;:: 
calyxi ide iTotal Calyx I Side ITotal Calyx I Side ITotal <l) ..... I-< c<j 0 1st-2d-3d. ~ :> ~ 
461 G 119211 11 171 18 441 691113 45\ 86\131 II} 1-0-1 
181 J I 6811 71 311 38 14.1 51 19 211 361 57 
Avg·1 130 II 41 241 28 291 371 66 331 611 94 
I I II I I I I I I 
-S4-:-I-G---:-1 -73-0-:-:,,- 1-'61- 1-2""--;-91- 1-4-:-S -:7--9- 21 2971 389 1081 4261 534 II t 11 0 
301 J I 269" 121 531 65 571 961 153 691 1491 218 ~ --
Avg·1 500 II 141 911 105 751 1971 271 891 2881 376 
I I " I I I I I I 
491 G I 605 II 131 661 81 1911 1281 319 2061 1941 400' II t 
291 J I 310 " 161 1011 117 '71 1 991 170 871 2001 287 f 1-0-0 
Avg·1 4581 161 841 99 1311 1141 245 1471 1971 344 
I I I I I I I I ~--~--~~--~~~~
441 G I 346 501 351 85 1471 631 210' 1971 981 295 II t 
251 J I 191 581 401 98 591 221 81 1171 621 179 r 0-1-1 
Avg·1 269 541 381 92 1031 431 146 1571 80'1 237 
I I I I I I I I 
451 G I 214 421 611 103 I 321 531 85 741 114.1 188 II} 010 
331 J I 96 111 31 1 42" 181 221 40 291 531 82 - -
Avg·1 155 271 461 73" 251 381 63 521 841 .135 
I I I I I " I I I I I 
501 G I 471 " 821 721 154 " 2231 631 286 " 30'51 1351 440' I} 
191 J I 284" 971 711 168 " 631 311 94 " 1601 1021 262 0-0-1 
-----'-A-"--vg---:·1- 3::--7...,---8 77-11 -9:::-:C0-:---1 --::7-:-2~1 -:-16:--:-C1 I n 431 471 190 II 2331 1191 351 
I I " I I " I I " I I 
time of the second spray the frosted blossoms were off and 
the amount of liquid used followed closely to the above rule: 
Method of Selecting Test Trees and Checks. 
The unsprayed checks were selected before spraying com-
menced, care being taken to select trees .of average size and 
bear ing,. well distributed through the 'orchard and :including 
each variety under test. As small a number as · consistent with 
. accuracy were used so as not to affect results in · the second 
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TABLE No. 7-NOKE S ORCHARD, L . A. 5 L BS. 
-
1st BROOD 2d BROOD YEAR TOTAL 
U1 
<ll Sprays p. 
0 p. W ormy Apples Wormy Apples Wormy Apples Z >. < +' 
<ll 
'@ <ll 
'i: 
Calyx \ Side ITotal Calyx I Side ITotal Calyx I SIde ITotal 
<ll +' 
M Qj 0 
tst-2d-3d 8 > 8 
I I II I 
201 G I 88811 01 
21 J I 361 II ot 
141 WI 14311 01 
Avg·1 464 01 
I I I 
191 G I 740 11 
51 J I 446 21 
161 W I 153 01 
Avg·1 446 11 
I I I 
171 G 11409 11 
91 J I 995 01 
111 WI 282 01 
Avg·1 895 01 
I I I 
221 G 12021 671 
31 J I 546 11 221 
131 WI 1811 11 
Avg·1 86211 301 
I I " I 
231 G 1 725 II 351 
71 J I 532 II 361 
12/ W I 144 II 21 
Avg·1 46711 241 
I I II I 
211 G 11270 II 1181 
41 J I 66211 231 
151 wi 9111 31 
181 G I 606 /I 771 
471 G 1161711 2421 
81 J I 418 /I 441 
531 J I 373 II 561 
101 wi 7611 31 
491 W I 611 /I 431 
Avg.1 617" 781 
I I II I 
I II I I II I I 
} 1-0-1 11 1 II 91 401 4911 91 411 50 21 211 111 661 7711 111 681 79 
11 1 II 01 41 411 01 51 5 
11 1 II 71 371 4311 71 381 44 
I " I I II I I 
11 211 21 411 43 II 31 421 45 1  ' 
11 3 11 71 231 3211 91 261 3
6
5 } 1-1-0 
01 0 01 61 6 /1 01 61 
11 2 31 241 2711 41 251 29 
I I I II I I 
11 2 181 521 70 II 191 531 '7211 
81 8 111 361 4711 111 441 55 } 1-0-0 
31 3 11 71 8 II - 11 101 11 I 
41 4 101 321 42 II 101 361 46 
I I I II I I 
151 82 3081 2201 528 II 3751 2351 610 II} 
101 32 1 1041 781 18211 1261 881 214 0-1-1 
01 1 II 11 11 2-11 11 11 3 
81 3811 1381 1001 23711 1681 1081 273 
I II I I II I I 
231 5811 1361 771 213 II 1711 1001 271 I} 
271 6311 851 521 13711 1211 791 200 0-1-0 
21 411 21 4/ 6 II 41 61 10 
171 4211 741 441 11911 981 61 1 160 
I II I I II I I 
261 14411 3341 1171 451 II 4521 1431 59511} -
181 41 II 861 781 16411 1091 961 205 0-0-1 
01 3 II 71 31 10'/1 101 3/ 13 
151 63/1 1421 661 20811 1901 811 271 
I " I I II I I 
191 9611 2121 481 260 II 2891 671 356 } 
761 31811 7621 239110011110041 31311319 
181 62 II 731 401 113 /I 1171 581 175 
121 6811 1701 711 241 II 2261 831 309 0-0-0 
If 411 21 111 13/1 51 121 17 
91 5211 2221 1141 336/1 265/ 123/ 388 
231 100" 2401 871 3271/ 3181 1101 427 
I II I I II I I 
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TABLE No.8-NOKES ORCHARD, L. A. 2% LBS. 
I 1st BROOD 2d BROOD I YEAR TOTAL Ul <!) Sprays P-
o 
>. 
~ Wormy Apples Wormy Apples Wormy Apples Z ..., < 
Q) 
<!) Cd 
Q) 
.;: 
..., 
Calyx I SOde ITotal Calyx I Side ITotal Calyx I Side ITotal M cd 0 1st-2d-3d E-t po E-t 
I I /I I I I I I /I I I 
351 J I 425 /I 01 61 6 261 441 70 /1 261 501 
I I 1/ I I I I /I I I 
76 Ii} 1-0-1 
I I /I I I I I /I I I 
331 J I 517/1 51 111 16 471 681 115/1 521 791 
I I II I I I I /I I I 
-1-1- .--7-1 --7-1--:-:--:--1--'1 II I I 
11 J I 394 11 71 8 461 941 140 /I 471 1011 
I I I I I I I /I I I 
131 II} 1-10 
148 n 1-0-0 
I I I I /I I I /I I I 
No. I I I I I /I I I 
I I I I I I II I I . nO-1-1 
311 J 1586 521 141 66 1671 631230112191 771296 11 } 0-1-0 
341 J 1689 11 551 81 63 11 15s1 741229 1 2101 821292 n 0-0-1 
81 J \ 418 II 44\ 18\ 62\\ 73\ 40\ 113 117\ 581175 } 
I I II I I II I I I I 0-0-0 
531 J I 37311 561 121 68/1 1701 711 241 2261 831 309 
I I II I I II I I I I 
Avg·1 396/1 501 151 6511 1221 561 177/1 1721 71 1 242 
I I II I I II I I III I 
brood.* The checks and trees from which the first spray was " 
to be omitted were marked with a warning flag, and the rest 
of the orchard was sprayed as in ordinary commercial work_ 
The same method was used in the second spray, warning flags 
were put on the checks and test trees that were "not to receive 
this spray, and all others were sprayed alike. Test trees that 
received two sprayings were not selected until after this spray 
was applied. By not selecting the test trees until the sprays 
*The relative value of this method of checking, and the use of a 
block of unsprayed trees, will be discussed in another publication. 
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TABLE No.9-NOKES ORCHARD, N. C. 5 LBS. 
1st BROOD 2d BROOD . Y EAR TOTAL 
rn 
a.> Sprays 0. 
ci 0- Wormy A pple s Wormy Apples Wormy Apples Z » <d .... 
a.> 
'3 a.> .;:: 
Calyx I ide \TOL31 Calyx I Side I~o ta l alyx I ide l'fotal a.> I-< til 0 1st-2d- 3d E-t f> E-t 
I I II I I II I I II I I 
} 1-0-1 251 G 11386 11 691 21 1 90 II 3391 2001 539 11 4081 221 1 629 401 J I 628 11 25 1 101 35 II 1811 1181 29911 2061 1281 334 
481 W I 341 11 91 91 1811 261 1121 138 I 35 1 1211 156 
Avg·1 785 11 341 131 48 11 1821 1431 325 21 61 1571 373-
I I II I I II I I I I 
-=-24-:-7-1 ----:-G--'I:-:-14-:-:6-=-6 -;-;-11 -9-=-=2~1 -3~67-1 -128 n 4591 2681 727 551 1 3041 85 j II} 
391 J I 922 11 271 211 48 11 2661 1491 415 2931 1701 463 1-1-0 
511 W I 634 11 151 81 23 II 521 2001 252 671 2081 275 
vg·11007 11 451 221 66 II 2591 2061 465 3041 2271 531 
I I !I I I II I I I I 
261 G 11597 11 1191 401 15911 4661 3331 799 5851 3731 958 II} . 
431 J 11063 11 401 241 6411 3751 2251 600' 11 4151 2491 664 1-0-0 
541 W I 58411 41 241 2811 381 1831 221 II 421 2071 249 
A vg.1 1081 541 291 84 11 2931 2471 540 3471 2761 624 
I I I I II I I I I 
461 G 11078 981 221 120 5281 2011 729 6261 2231 849 II } 
381 J I 637 601 71 67 241J 1051 346 301 1 1121 413 0-1-1 . 
521 W I 117 171 41 21 341 241 58 51 1 281 79 
Avg·1 611 581 111 69 2681 1101 378 3261 1211 447 
I I I I I I I I 
441 G I 898 731 101 83 3991 1341 533 4721 1441 616 II} 
371 J I 3971 441 171 61 1661 781 244 2101 9-1 305 0-1-0 
551 WI 61711 761 181 94 1721 1481 320 2481 1661 414 
Avg.1 63711 641 151 81 2461 1201 3661 3101 1351 445 
---,:...-1 ---,:...-1 ---;...;11----::-:-;-1 --:::-:-7-1 -::--: I I II I I 
451 G 1179711 2061 571 263 I 7351 2461 981 " 9411 30311244' 11} 
421 J I 94411 491 111 60 II 2671 1261 39311 3161 1371 453 0-0-1 
501 W I 21711 161 31 1911 851 261 111 II 1011 291 130 
Avg.1 98611 901 241 11411 3621 1331 49511 4531 1-61 609 
I I " I I II I I II I I 
are on, all possibility of discrimination in spraying is avoided, 
and by delaying the selection until all frosted blossoms have 
dropped, much more uniform bearing trees . can. be selected. 
The third spray was applied only to the test trees. Bands were 
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TABLE No. lO-NOKES ORCHARD, N. C. 2~ LBS. 
1s t BROOD 2d BROOD Yl'~ARTOTAL 
III 
Q) ~Y' A 0 :>. ~ Wormy Apples W orm y A pple s W ormy A p p l e s Z +"' ~ 
Q) 
Q) ~ Q) 'i:: +"' 
Calyx I Side ITotal Calyx I Sid e ITO IaI Calyx I S ,de ITotal r '-2d - 3d s... cd 0 8 > 8 
281 J 1 772\ \ 46\ 20\ 661\ 149\ 82\ 231 \\ 195\ 102\ 297 II } 1-0-1 
, , II , , II , I II I I 
----:-, ---;-, - :-:----11 ---;-,-;, II , I I' I i II } 
32' J , 293 II 241 20' 44 II 1171 49, 166 11 141 1 691 210 I 1-1-0 
, , II , , II , I " I I . 
, , " , j II , I II I I I} 36, J 11561 " 1051 52' 157 II 4661 3331 799 II 571 1 3851 956 1-0-0 
, , II I , " , , II I I 
-",---------'-1--'-' --'-'-II -----'--I -----'-I " , , " I I II } 
27, J I 723 II 581 181 76 II 2431 1281 371 II 301 1 1461 447 0-1-1 
, I " , , " I I I I 
30\ J \ 510 \\ 68\ 16\ 84 1\ 186\ 97\ 283 254\ 113[ 367 II } 0-1-0 
I I II I I II I I I I 
29\ J I 867 II 72\ 20\ 92 \1 259\ 142\ 401 331 \ 162: 493 II } 0-0-1 
, I " I I " 'I I I 
placed on all checks and test trees, the number of worms caught 
in this way probably about balancing the extra worms appear-
ing in the orchard on account of the checks and omitted sprays 
from test trees, thus leaving the orchard in about the same con-
dition as it would have been if all trees had been sprayed. 
Sprays and Spray Combinations Used. 
Three times of early 'spraying were tested alone and in 
combinat ion with others. The first spray, applied just as soon 
after the blossoms fell as possible. The second spray, applied 
about seven to t en days later, and a third spray, applied about 
two weeks later or a t the time the worms were entering t he 
fruit . 
Late sprays were applied at the time second brood worms 
were entering. I n the tables " 1-0-0" indicates the fi rst spray 
only was applied, "0-1-0" the second only, and "1-1-0". that the 
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first two were applied. From this explanation other combina-
tions will pe readily understood. 
Records Kept~ 
All trees in the exp'eriment were examined twice a week, 
the band worms counted and killed, windfalls picked up and 
examined for wormy and sound apples, the wormy ones ex-
amined to see whether the worm entered the calyx or the side 
of the apple. At the end of the first brood all the trees were 
gone over and every apple examined to see whether calyx 
wormy, side wormy or sound, and so recorded . . (The wormy 
apples were left on the trees.) At picking time the apples were 
examined in the same way again. 
The records of the first brood for all . orchards is approx-
imately correct. In the Stillman and Woodbury orchards in 
the second brood many of the apples on the unsprayed trees, 
and some apples on the less efficiently sprayed ones, had ' more 
than one worm each. These were only recorded once. If a 
worm went in the calyx it was set down as calyx wormy, al-
though it might have had one or two entering the side also. 
The column of calyx wormy then shows every apple that had 
a calyx worm, while the side wormy column would not con-
tain apples that had side worms but also calyx worms, and 
apples with two or more side worms were only entered once. 
This doubling up of worms <?n the check trees made it impos-
sible to figure percentages in these cases, and also reduces the 
efficiency shown, below that actually obtained. 
Results of the Tests. 
The results of the season's work are shown in tables os. 
1 to 10. The individual tree records are given by orchards, ar-
ranged in groups according to the treatment they received. 
The orchards are arranged in the order of blossoming, this be-
ing the order of spraying. The S. orchard was first sprayed 
May 14th and 15th, the W. orchard from May 17th to 23d, while 
the N . orchard was ready May 19th, but spraying was not com-
menced until May 24th, and not finished until May 30th. 
The poisons used are arranged in the order of their ef-
ficiency, Lead Arsenate 5 lbs. proved to be the most efficient-
followed by Lead Arsenate 20 Ibs., N. C. 5 lbs., and N. C. 20 
'bs., in the order named. 
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The spraying combinations are also arranged in the order 
of their efficiency in protecting the orchard through the entire 
season. 
The first brood results as given are made up of all wormy 
apples found on the ground up to August 1st, together with 
all wormy apples on the trees at that time, excepting only,. 
just entering, worms which a·t this date were very few in num-
ber and were the first ones of the second brood. 
Results in the First Brood, Using Lead Arsenate 5 Lbs. 
The results in the first brood on an orchard are not af-
fected by check trees unsprayed ,* by treatment of adjacent 
blocks or by the number of worms present under any ordinary** 
conditions. It is therefore possible to compare first brood re-
sults with considerable certainty of their accuracy within the 
limits of experimental error. 
A study of the first brood columns of tables Nos. 1, 3, and 
7, show that with the standard spray the calyx worms were 
practically eliminated wherever the first spray was applied. 
Out of twenty-six trees, seventeen had no calyx wormy, and 
only one tree had more than one, and that one was in the last 
orchard sprayed, which was sprayed too late for the best re-
sults. Following down "th.e column it is seen that the calyx 
worms increase as the first and second sprays were omitted, 
and that on the unsprayed checks the great majority of the 
worms went in at the calyx. The greater majority of the first 
brood wor.ms and nearly as large a per cent of the second brood 
go into the calyx ends of the apples, and it is against these 
worms that the first two sprays are directed. Any value that 
* A single sprayed tree in the midst of an unsprayed orchard would 
give just as good results in the fi r st brood as if the whole orchard were 
sprayed. 
**It is, of course, only under exceedingly wormy conditions that 
there would be anywhere near as many first brood worms as there were 
apples on the tree. A heavy crop followed by a very light one might 
produce this condition. The senior writer observed a case of this kind 
where there were several worms to an app le in the first brood. (See 
Bulletin 67, Bureau of Entomology, U. S. D. A., p. 73, 1907.) In table 
No. 11 it will be noticed that the unsprayed trees in the first two of the 
orchards averaged one-half wormy in the first brood, while the third one 
was only one-sixth wormy. Tree No. 14 in the Stillman orchard 
was probably the only one on which there was more than one worm to 
an apple. On this tree nearly every apple had a worm in the calyx, 
and were so counted, while a part of them had other worms in the sides. 
282 BULLETIN NO. 129. 
they have against the side worms is a welcome addition to 
their primary value. An examination of the side wormy col-
umns of first brood results in tables Nos. 1, 3, and 7, will show 
a wide variation in relative value of the early sprays against 
the side worms. On the S. orchard, which was sprayed very 
early, the first spray left a larger number of side worms than 
the second, while on the N. orchard, where the first spray was 
late, it left the cleanest fruit of any spray applied. The combi-
nations of early sprays showed little increased value against 
the calyx worms as each one alone was capable of killing nearly 
all of them. These combinations are, however, seen to be more 
efficient in every case in destroying the side worms, and usually 
gIve better results in the second brood. 
Second Brood Results, with L. A. 5 Lbs. 
The results in the second brood are never as satisfactory 
as those in the fir st, as there is 'always more or less interference 
as the resu lt of check trees, trees with less favorable spray and 
outside influences. If the total number of worms is small as 
compared w ith the total number of apples, the results are only 
slightly affected. If, on the other hand, the number of worms 
is nearly equal to, or exceeds the number of apples, . the results 
must be interpreted accordingly. For example, in an orchard 
where the trees average 1000 apples apiece a sprayed tree might 
have SO wormy apples in the first brood, while an unsprayed 
check had 500. If the worms increase ten times in the second 
brood the sprayed tree would have 500 second brood worms. 
The unsprayed tree at the same date would have 5,000 wormy, 
but instead it had only 500 apples left to get wormy, so could 
only have 500 wormy apples if every apple stayed on the tree 
till a worm entered, which does not happen, so that there would 
actually be a less number of wormy apples on an unsprayed 
tree than on a sprayed one. 
In two of these orchards the check trees averaged one-
half wormy in the first brood, so could not have any increase 
in the second brood. On some of the trees most of the wormy 
apples fell off in August and September, while the few that 
remained had a number of worms apiece. In the N. orchard, 
however, the check trees had apples enough for the worms in 
most ~all cases, so that the results obtained there may be com-
pared directly. 
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In spite of the excessive worminess of these orchards, the 
calyx results in the second brood were remarkably good. A 
glance down the second brood calyx columns in tables' Nos. 1, 
3, and 7, show that the trees that received the first spray are 
almost free from calyx wQrmy, averaging between two and 
three per tree in the first two orchards sprayed, and only seven 
per tree in the one that was sprayed too late. 
Results Measured in Terms of Efficiency, 
Table No. 11, a summary of tables Nos. 1, 3, and 7, gives 
the average results obtained by using L. A. SIbs. for each 
spray combination in each orchard. These results are expressed 
in per cent wormy, and also in terms of efficiency. 
The per cent wormy is the ordinary method of expressing 
the results of a spraying experiment, and will enable anyone to 
compare these results w ith those of other writers, and also to 
judge of the actual resu lts in the orch?-rd. By the "Efficiency"* 
of a spray is meant its actual killino- power. For example; in 
the Woodbury orchard, table No.3, the average number of 
calyx wormy in the second brood with the 1-0-1 spray was 2. 
The average number of calyx wormy on the unsprayed trees 
(0-0-0) in the same table, was 80, showing that an average of 
78 out of 80 calyx worms had been killed, or 98 per cent, which 
is the first second brood figure in table 11. 
*The efficiency of a given spray is a much better measure of its 
value than the per cent of sound or wormy apples in the orchard. The 
per cent of wormy apples will naturally fluctuate up and down with 
the size of the crop. Suppose, for example, that a given orc hard av-
eraged 200 worms per tree each year; when that tree bore 2,000 apples 
it would be only ten per cent wormy; but with a light crop of 200 apples, 
it would be all wormy. And yet there would have been the same num-
ber of worms in the orchard each year. If, on the other hand, a spray 
that would kiIl 80 per cent was applied to these worms, it would not 
make any difference whether the worms were on 200 apples or di s-
tributed among 2,OOO-it would kill 80 per cent of them and get credited 
with 80 per cent efficiency . in both cases, while the orchards would be 
2 per cent wormy in one case and 20 per cent in the other. Of course 
where there is more than one worm to an apple on the un sprayed trees 
it is not possible to accurately calculate the total efficiency for the year. 
Even here, however, tpe first brood efficiency can be shown and u sually 
the calyx efficiency for the year. The real efficiency in the second 
brood is directly proportional to that shown in the first, as will be seen 
by comparing results where there was no doubling up of worms, as in 
previous tests, and in the Nokes orchard in these experiments. There-
fore, the comparative efficiency of any series of sprays or the actual 
efficiency of any given spray can be determined by its efficiency against 
the first brood of worms. 
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I t will be noted that in computing efficiency only the un-
sprayed trees of the same varieties as the sprayed ones were 
used in the calculations, as for example, in tables Nos. 4 and 
6 only the Gano and Jonathan checks were used, as only those 
varieties were in this test. 
The average efficiency of the first · three combinations (the 
one~ in which the first spray was used), in table 11 is seen to 
be very ·high. The first brood calyx efficiency varying between 
99 and 100 per cent, while in the second brood it varies be-
tween 96 and 99 per cent. The total efficiency in the first brood 
is quite high in the S. and N. orchards, only falling below 96 
per cent in one case. It appears to be lower in the W. orchard, 
but this is due to the doubling up of the first brood worms on 
some of the checks in this orchard ; three out of the five check 
trees being over one~half wormy in the first brood. 
The total efficiency in the second brood cannot be meas-
ured directly in the W. or S. orchards, where there was more 
than one worm to an apple on the checks, but in the N. or-
chard the average of the three combinations carry ing the first 
spray is seen to be 89 per cent, which is a very high second 
brood efficiency record. 
The average efficiency of the spray combinations lackinO' 
the fir st spray is seen to be s~rikingly lower than those carry ing 
it, and there is an even g reater difference between the calyx 
value of the second and third sprays than between the fir st 
and second. 
Relative Efficiency of the New Compound as Compared with a 
Standard Lead Arsenate. 
Tables Nos. 2, 5 and 9 pres.ent the results of the use of the 
new compound used in 5 lb. strength. These are summarized 
and shown in terms of efficiency in table 13, which can be 
compared directly with table 11 for Lead Arsenate. On exami-
nation it will be seen that the efficiency is everywhere lower 
than with Lead Arsenate. In the first brood calyx it is about 
three-fourths as efficient, wnile in the second brood calyx it is 
only a little over one-half as efficient as the standard poison. 
The total efficiency was still lower in comparison with Lead 
Arsenate than that in the calyx, indicating a low adhesive 
power. 
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Tables Nos. 6 and 10 give the results of using the N. C. at 
the rate of 20 lbs. These are summarized in table 14, from 
which it is seen that by reducing the amount of poison one-half 
the efficiency was reduced nearly as much. 
A study of the original tables and their summaries shows 
that this low efficiency of the N. C. is universal. There was 
only one single tree in the entire number but that had calyx 
wormy apples in the first brood. This was in the first orchard 
sprayed, where the calyx cups were wide open at spraying 
time, and in this orchard the best results with· this compound 
were secured. In the last orchard sprayed, where the apples 
were quite well formed and the calyx cups closing at spraying 
time, the results were all very poor. This is hard to understand, 
as the spraying on both orchards was the same, and the Lead 
Arsenate results on the two orchards vary scarcely one per 
cent. The N. C. apparently had little penetrating power in a 
closing calyx~ 
The Amount of Poison to Use. 
Tables Nos. 4 and 8 give the results of the use of 2~ lbs. 
of Lead Arsenate. These are summarized in table 12. A com-
parison of these tables with the L. A. Sibs. tables will show 
that the reduction in the amount of poison resulted in a slight 
but almost uniform reduction in the efficiency of the sprays. 
The difference was much more - marked where only a single 
spray was applied than where they were combined. Two sprays 
of the weaker strength were, however, not as efficient as the 
one 5 lb. spray. 
The first spray alone in 5 lb. strength gave an average calyx 
efficiency of 98 per cent for the year, while the 2t lb. spray in 
combination gave only 92 per cent and 83 per cent efficiency. 
In the same way the second spray alone gave in 5 lb. strength 
73 per cent calyx efficiency for the year, while the second spray, 
with a later one in 21 lb. series, only gave 41 per cent efficiency. 
The cost of the poison in the .3 lb. spray is only about one-half 
cent per bushel. It is certainly poor economy to attempt to 
save one-fourth of a cent per bushel on the cost of the poison 
and then lose a large per cent of the bushel through worms. 
The labor and equipment cost of spraying is much greater than 
the poison cost in any case, so that any attempt to cut down 
cost would preferably increase the amount of poison used and de-
crease the number of sprayings necessary. 
TABLR No. ll-LEAD ARSENATE 5 LBS. SUMMARY. 
~ 1st BROOD 2d BROOD YR. TOTAL 
0. 
~ 
"0 . < % Wormy Calyx Total Calyx Total Calyx Total 
a "@ 
~ ~ I - - \- % \' ;'fc I ,% \ 'fo \ 'fo \ % 
__ . 1st B. Yr. _ W m y . Eff. W my. Eff. Wmy. Erf. _wmy . Eff. W my. Eff. Wmy. Eff. 
N 
00 
0\ 
to 
w ___ I 257 I 3 I 28 II 0 I 100 I 8 I 93 II 2 I 98 I 66 I 35 II 2 I 99 I 74 I 67 1-0-1 ~ I I I II I I I II I I I II I I I II } c:::: 
N __ _ I 464 I 7.4 I 10 II 0 I 100 I 1 I 99 II .7 I 97 I 43 I 87 II 7 I 98 I 44 I 90 ~ 
Avg. Efficiency------II-----1 100 1 _____ 1 96 11 ---- -1 98 1-----1 ---- -1 1-----1 99 1-----1 ---- Z 
I I I II I I I II I I I II I I I z 
s ____ I 378 I 1 I 10 II 0 I 100 I 5 I 98 II 1 I 100 I 33 I 87 II 1 I 100 I 38 I 9311 } 9 
w ___ I 446 I 3 I 35 II 1 I 99 I 23 I 81 II 1 I 99 I 133 I 0 II 2 I 99 I 156 I 30 ' 1-1-0 N 
N ____ I 446 I 0 I 6 II 1 I 99 1 2 I 98 II 3 I 99 I 27 I 92 II 4 I 99 I 29 1 93 ~ 
Avg. Efficiency ______ 11 _____ 1 99 1 _____ 1 92 11 _____ 1 99 1----_1 _____ 11 _____ 1 99 1-----1 ----
I I I II I I I I! I I I II I I 1 
s ____ I 533 I 7 I 27 II 1 I 100 I 36 I 88 II 3 I 98 I 109 I 55 II 6 I 99 I 145 '1'---7-4 -II }---
w ___ I 365 I 12 I 40 II 1 I 99 I 42 I 65 II 4 I 95 I 148 I 0 II 5 I 97 I 190 I 14 1-0-0 
N ____ I 895 I 0 I 5 II 0 I 100 I 4 I 96 II 10 I ' 96 I 42 I 87 II 10 I 97 I 46 I 89 
Avg. Efficiency ______ II _____ 1 100 1 _____ 1 83 li -----I 96 1 _____ 1 _____ 11 _____ 1 98 1- ____ 1 ----
I I I II I 1 I II I 1 I II I I I 
w ___ I 300 I · 4 I 37" 3 I 96 I 13 I 89 II 26 I 67 I 98 I 4" 29 I 82 I 111 I 50 III 
N ----I 862 I 4 I 32 II 30 I 62 I 38 I 62 II 138 I 42 I 237 I 28 II 168 I 47 I 275 I 36 (" 0-1-1 n 
Avg. Efficiency ------II-----T 79 1 _____ 1 76 11 __ ___ 1 55 1 _____ 1 _____ 11 _____ 1 65 1-----1 ---- g 
I I I II I I 1 II I I I II I I I t: 
w ___ I 258 I 12 I 53 II 10 I 87 I 34 I 72 II 29 I 64 I 107 I 0 II 39 I 75 I 141 I 36 0-1-0 C) s ____ I 215 I 11 I 40 II 9 I 97 I 23 I 93 II 25 I 88 I 64 I 73 II 34 I 93 I 87 I 84 II} z 
N ____ I 467 I 9 I 34 II 24 I 69 I 42 I 58 II 74 I 69 I 119 I 64 II 98 I 69 I 160 I 62 S 
Avg. Efficiency ______ II _____ 1 84 1 _____ 1 74 11-----1 74 1 _____ 1 _____ 11 _____ 1 79 1-----1 ---- ~ 
I I I II I I I II I I I II I I I P:: 
w ___ I 375 I 22 I 72 II 42 I 47 I 82 I 32 II 117 I 0 I 184 I 0 II 159 I 0 1 266 I 0 III ~ 
N ____ I 674 I 9 I 40 II 48 1 38 I 63 I 37 II 142 I 41 I 208 I 36 II 190 I 40 I 271 I 37 f 0-0-1 . § 
Avg. Efficiency _____ __ ____ 1 43 I------T 35 11 _____ 1 21 1 _____ 1 _____ 11 _____ 1 20 1-----1 ---- ~ 
I I I I I 1 II I I I II I I 1 Ul 
w --'-I 242 I 50 'I 92 79 1-----1 120 1-----11 80 1-----1 102 1-----11 159 1-----1 222 1 ---- 0-0-0 ~ 
s ____ I 650 I 48 I 85 263 I-----f 311 1-----11 202 1-----1 241 1-----11 465 1-----1 552 1 ---- } Z 
N ----I 617 1 16 1 69 781 _____ /100 1-----11 240 1-----1 327 \- ---- \1 318 \ _____ 1427 I ---- ~ 
* Average per tree. 
N 
00 
'1 
TABLE No. 12-LEAD ARSENATE 2% LBS. SUMMARY. 
---. 
~ . ! 1st BROOD 2d BROOD YR. TOTAL 
p. 
p. 
ro ~ 0/0 Wormy Calyx Total Calyx Total C'alyx T otal M 
cd ~ 
.t:: .... 
1st H.! WffiY.! Wmy I WffiY.! Wmy I WillY I wmyl C) 0 % 0/0 0/0 0/0 0/0 0/0 M 8 Yr. 0 . E rf. Elf. Elf. Erf. Elf . Elf. 
I I I II I I I II I I I II I I I ~~ Ii} 1-0-1 W ___ I 164 I 9 I 54 II 1 I 99 I 15 I 88 II 1 I 99 I 74 I 45 II 2 I 99 I 89 I 
N ----I 425 I 1 I 18 II o I 100 I 6 I 91 II 26 I 79 I 70 I 60 II 26 I 85 I 76 I 
Avg. Efficiency ______ II _____ 1 100 1 ___ __ 1 90 II----~I 89 1-----1 53 11 _____ 1 92 I ~ ____ I 
I I I /I I I I II I I I /I I . I r 
67 
w ___ I 446 I 6 1 43 II 1 I 99 I 28 I 77 II 7 1 93 I 163 I o II 7 I 96 I 191 I !~ II} 1-1-0 N ____ I 517 I 3 1 25 /I 5 I 90 I 16 I 75 II 47 1 61 1 115 I 35 II 502 I 70 I 131 I 
Avg ' l Effictencyi-----\I-----} 95 \ _____ \ 76 \\ _____ \ 77 II~----I 18 \\-----\ 83 \-----\ ----
w ___ I 463 I 11 I . 53 II 2 1 97 I SO I 59 Ii 12 I 88 I 196 I o II 14 I 92 I 243 I 3~ \I } 1-0-0 N ____ I 394 1 Z I 38 II 1 I 98 I 8 I 88 /I 46 I 62 I 140 I 21 11 47 I 73 I 148 I 
Avg. Efficiency ______ II _____ 1 98 1 _____ 1 74 II--~--I 75 1 _____ 1 _____ 11 _____ 1 83 1 _____ 1 ____ 
1 I I II I I I . II I 1 I /I I I I 
N 
ex> 
ex> 
ttl 
c::: 
t"'4 
t"'4 
tr1 
...., 
I--< 
Z 
z 
9 
N 
~ 
if -==i=~=l-~J-::l~-~J-=~J-~~l~~J-~~J-~~t~~t-~-t~~l-~~l~~:J _:_5_ ~} O~ g , 
AVg o l Effic!encyT----Ji----- 55 1-----1 52 11-----1 31 1-----1-----11-----1 41 1-----1 ---- ~ 
w ---I 182 I 11 I 64 II 5 I 93 I 21 I 83 II 32 I 69 I 96 I 29 ' 11 36 I 80 I 117 I 56 II} 010 ~ 
N ____ I 586 I 11 I 51 II 52 I 0 I 66 I 0 II 167 I 0 I 230 I 0 II 219 I 0 I 296 I 0 ~ - - 0 
AVg o l Effic!encyT----II-----I 47 1-----1 42 111-----1 351----l--t---~1 40 1-----1---- ~ 
w ---I 285 I 42 .1 91 II 80 I 0 I 120 I 2 II 109 I 0 I 138 I 0 II 189 I 0 I 258 I 0 III 001 d 
N ____ I 689 I 9 I 42 II 55 I 0 I 63 I 3 II 155 I 0 I 229 I 0 II 210 I 0 I 292 lor - - v 
Avg, Efficiency ______ 11 _____ 1 0 1 _____ 1 3 11.=:==·1-0 1-----1-----11-----1 0 1-----1 ---- ~ 
I I I II I I I II I I I II I I 1 ~ 
w ___ I 283 I 43 I 91 II 73 1-----1 122 1 ____ -11 103 1----_1 135 1-----11 176 1 _____ 1 257 I ----II} Z 
N ____ I 396 I 16 I 64 II 50 1- ____ 1 65 1 _____ 11 122 1-----1 177 1-----11 172 1-----1 242 I ---- 0-0-0 ~ 
I I I II I I I II I I I II I I I ~ 
N 
~ 
TABLE No. 13-N. C. 5 LBS. SUMMARY. 
--
---
fIl 1st BROOD 2d BROOD Y R. TOTAL 
CIl 
0-
Pt 
rc ~ % Wormy Ca lyx '.rotal Calyx Total Cal yx Total M 
til Cd 
.t:: .... 
1st B. I wmy·1 Wmy I WOly· 1 wmy l wmy·1 Wmy I 
t) 0 % % % % tIT. M 8 Yr. 0/0 0 . Err. E rr. Eff. E lf. Err . 
I I I II I I I II I I II I I I g n1-O-1 W ___ I 254 I 24 I 76 II 5 I 94 I 60 I 50 II 36 I 55 I 133 I o II 41 I 74 1 193 I 
N ----I 785 I 6 I 48 II 34 1 56 r 48 I 52 Ii 182 I 24 I 325 I 1 II 216 I 32 I 373 I 
Avg. Efficiency ______ II _____ 1 75 1 __ ___ 1 51 11 _____ 1 40 1 __ ___ 1 _____ 11 ___ __ 1 53 1 _____ 1 ----
I I I II I I I Ii I I I II I 1 1 
s ____ I 347 I 22 I 34 II 7 I 97 I 77 I 75 II 13 I 94 I 112 I 54 II 21 I 96 I 189 I ~! II }no w ___ I 250 I 23 I 74 II 5 I 94 I 58 I 52 II 22 I 72 I 127 I o II 26 I 83 I 185 I N __ __ 11007 I 7 I 53 II 45 I 42 I 66 I 34 " 239 I o I 465 I 0 ' 11 304 I 4 I 531 I 
Avg. Efficiency ______ 11 _____ 1 78 1 ___ __ 1 54 11 _____ 1 55 1 _____ 1 _____ 11 _____ 1 61 1-----1 --- -
1 I I II I I I II I 1 1 II 1 I 1 
s __ __ I 374 I 20 I 68 II 8 I 97 I 73 1 77 II 44 I 78 I 182 I 24 II 52 I 89 1 255 I Sg Ii} 1-0-0 w ___ I 450 I 28 I 76 II 19 I 76 I 125 I o II 40 I 50 1 217 I o II 59 I 63 I 342 1 
N ____ 11081 I 8 I 58 II 54 I 31 I 84 I 16 Ii 293 I o 1 540 I o II 347 1 o I 624 1 
Avg. Efficiency ______ II ____ _ 1 68 1 _____ 1 31 11 _____ 1 43 1 _____ 1 _____ 11 _____ 1 51 1 ____ _ 1 ___ _ 
I I 1 II I . 1 I 
" 
I . 1 1 II 1 1 I 
N 
8 
t:d 
cj 
t-t 
t-t 
trl 
t-3 
~ 
Z 
z 
9 
N 
~ 
w ___ I 458 I 17 I 68 II 31 I 61 I 78 I 35 II 89 I o I 232 I o II 121 I 25 I 310 I g I } 0-1-1 N ----I 611 I 11 I 73 II 58 I 26 I 69 I 31 II 268 I o I 378 I o II 326 I 2 I 447 I () 
Avg. Efficiency ______ 11 _____ 1 44 I----- f 33 1-----1 o 1 __ ___ 1 __ ___ 11 _____ 1 14 1-----1 ---- 0 t) 
I I I II I 1 . I II I I I II I I I ~ H 
s ____ I 609 I 38 I 71 II 176 I 33 I 233 I 25 Ii 134 I 34 I 202 I 16 II 311 I 33 I 435 I 2~ 1/ }O-l-O z W ___ I 259 I 34 I 82 II 40 I 50 I 87 I 27 II 79 I 1 I 126 I o II 119 I 25 I 214 I c;) ~ N ____ I 637 I 13 I 70 II 64 I 18 I 81' I 19 II 246 I o I 366 I o II 310 I 3 I 445 I 0 
Avg. Efficiency __ __ __ II __ ___ 1 34 1 ___ __ 1 24 11 ___ __ 1 12 1 _____ 1 _____ 11 _____ 1 20 1-----1 ---- t-3 
I I I II I I I II I I I II I I I ~ U"l 
w ___ I 173 I 55 I 95 II 69 I 13 I 96 I 20 II 54 I 32 I 69 I 32 II 123 I 23 I 165 I 2~ I } 0-0-1 t-3 N __ __ I 986 I 12 I 62 II 90 I o I 114 I o Ii 362 I o 1 495 I o II 453 I o I 609 I c::: t) 
Avg. Efficiency __ __ __ II ____ _ 1 7 1 _____ 1 10 0 1  _____ 1 16 1 __ ___ 1 _____ 11 _____ 1 __ 12 1-----1 ---- H tTl 
I I I 0 II I I 1 II I I I 
" 
I I I U"l 
s ___ _ I 650 I 48 I 85 II 263 1-----1 311 1-----11 202 1-----1 241 1---- -11 465 1-----1 552 I ---- H 
} 0-0-0 
Z 
w ___ I 242 I 50 I 92 II 79 1-----1 120 1---- -1 1 80 1-----1 102 1-----11 159 1 _____ 1 222 I ---- ...... 
N ____ I 617 I 16 I 69 II 78 1-----1 100 1----- 11 240 1-- ---1 327 1-----11 318 1-----1 427 I ---- ~ ...... 
I I I II I I I II I I I " I I I 
tv 
~ 
TABLE No. 14-N. C. 2% LBS. SUMMARY. 
rn 1st BROOD 2d BROOD YR. , TOTAL 
Q) 
P. 
~ 
ro ~ 0/0 Wormy Calyx Total Calyx Total Calyx Total 
'"' til ~ 
I Wffiy·I;1r ..c:: .... 1st B I wmy·1 Wffiy l Wffiy·1 wmy. 1 wmy·1 C) 0 0/0 0/0 % 0/0 % '"' ~ Yr. 0 . E lf. E fT . E fT. E ll'. Elf. I 
I I I II I I I II I II I I I , ' II } w ___ I 130 I 21 1 72 II 4 1 9S I 28 I 77 II 29 I 72 I 66 I SI II 33 I 81 I 94 I 67 1-0-1 
N ----I 772 I 9 I 38 II 46 I 8 I 66 I 0 Ii 149 I 0 I 231 I 0 II 193 I 0 1 297 I 0 
'Avg. Efficiency ______ II _____ 1 S2 1 _____ 1 39 11 _____ 1 36 1 _____ 1 _____ 11 _____ 1 41 1 _____ 1 ___ _ 
I I I II I' I I II I I I II I I I 
w __ .:.1 500 I 21 I 75 II 14 I 81 I 105 I 14 Ii 75 I 27 I 271 I 0' II 89 I 49 I 376 I 0 'Ill 
N ____ I 293 I 15 I 72 II 24 T S2 I 44 I 32 II 117 I 4 I 166 I 6 II 141 I 18 I 210 I 13 f 1-1-0 
Avg. Efficiency ______ 11 _____ 1 67 1 __ -. __ 1 23 11 _____ 1 16 1 _____ 1 _____ 11 _____ 1 34 1 _____ 1 - - --
I I I II I I I ' " I I I " I I I 
VI ---I 458 I 22 I 75" 16 I 78 I 99 [ 19 " 131 I 0 I 245 I 0 " 147 I 16 I 344 I 0 II} 1 0 0 
N ____ 11 561 I 10 I 61" 105 I 0 I 157 I 0 II 466 I 0 I 799 I 0 II 571 I 0 I 956 I 0 - -
Avg. Efficiency ______ II _____ 1 39 1-----1 10 /1- ____ 1 0 I - ----I-----II-- ~--I 8 1-----1 ___ _ 
I I I II I I I /I 1_ 1 1 II I 1 I 
~ 
t-) 
td 
C 
~ 
~ 
trJ 
t-3 
~ 
Z 
z 
9 
N 
~ 
W ---I 269, 34' 88 II 54 I 26 I 92 I 25 II 103 I o I 146 I o " 157 I 11 I 237 I ~ II ~ 0-1-1 N ----I 723 I 11 I 62 II 58 I o I 76 I o " 243 I o I 371 I o " 301 I o I 447 I 
Avg. Efficiency ______ 11 _____ 1 13 1-----1 13 11-----1 o ' _____ 1-----11-----1 6 1-----1 ----
I I I 
" 
I I I 
" 
I I I 
" 
I -I I 
W ___ I 1S.5 I 46 I 87" 27 I 63 I 73 I 40 " 25 I 76 I 63 I 53 II 52 I 70 I 135 I 4~ II t 0-1-0 N ____ I 510 I 16 I 72 II . 68 I o I 84 I o II 186 I o I 283 I o II 254 I o I 367 I 
Avg. Efficiency ______ II _____ 1 32 1-----1 20 11 -----1 38 I~----I-----"-----I 35 f-----I --~-
, I I 
" 
. I I I Ii I I I 
" 
I I I 
W ___ I 378 I 43 I 93 II 90 I o , 161 , o Ii 143 I o I 190 I o II 233 I o I 351 I ~ II } 0-0-1 N ____ I 867 I 11 I 57 II 72 I o I 92 I o II 259 I o I 401 I o II 331 I o I 493 I 
Avg. Efficiency ______ 11 _____ 1 o 1 _____ 1 o 11 _____ 1 o 1 _____ 1-----11-----1 o 1-----1 --- -
I I I 
" 
I r I 
" 
I I I II I I '1 
W ---I 283 1 43 1 91 II 73 1-----1 122 I~----II 103 1-----1 135 1-----11 176 1-----1 257 1 ----Ill 
N ----I 396 I 16 I 64 II 50 /-----/ 65 /-----\\ 122 '1-----', 177 1,-----11\ 172 1,-----11 242 II ---- J 0-0-0 
() 
0 
tj 
li 
-z 
c;) 
~ 
0 
f-j 
::r:: 
r..n 
f-j 
cj 
tj 
-tr1 
r..n 
-z 
§ 
...... 
N · 
\0 
W 
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The Relative Value of Different Sprays Under Excessively 
Wormy Conditions. 
Table No. 15 brings together the averages of tables Nos. 
11-14, and shows the average effiCiency of each spray alone and 
in combination. 
The Stillman and Woodbury orchards presented such ex-
tremely wormy conditions that a spray that was successful 
here may be depended upon to do its share in controlling any 
ordinary infestation. The tests were arranged so that each 
spray was tested alone and in combination with at least one 
other. It may not be possible to estimate the real value of a 
spray where used alone, as sprays are applied either as calyx 
sprays or cover-sprays, and under severe infestation both are 
necessary to protect the fruit. Thus we see in table 15 that 
the most efficient combination used was one calyx spray and 
one cover spray (1-0-1), but this does not argue that these 
two sprays would be the two most effective used alone. The 
cover spray was In fact In every test the least effective spray 
used. 
The value of a g iven spray is made up of at least four 
factors, each one of which must be separately measured and 
valued in order to estimate its total worth in the complex pro-
cess of codling m oth control. The factors in order are: its 
killing power on, first, the calyx worms of the first brood; sec-
ond, the side worms of first brood; third, the second brood 
calyx worms, and fourth, second brood side worms. Then there 
is still another factor that is more important to consider than 
some of these and that is, that every worm killed in the first 
brood prevents the appearance of a number of worms in the 
second brood. Where the second brood is small as compared 
with the first, as it is in the New England states, then this 
factor is small-but when the second brood is larger as it is 
with us, then this factor becomes very important and must be 
recognized. The simplest method of accomplishing this is to 
accord to th~ first brood resu lts a much larger value than to 
the second brood ones. This has not been done in working up 
the year totals of the tables, as they are based on actual worms 
present in the different . broods, which added make the year 
total. In making comparisons of the value of sprays, this fac-
t~r should, however, be considered. The relative value of the 
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TABLE No. 15-EFFICIENCY SUMMARY. 
1st BROOD 2d BROOD YEAR TOTAL 
Sprays 
Calyx I Sid, I T o tal Calyx I Sid, I T otal Calyx I Sid, I T otal I 
Applied 
Lead Arsenate, 5 Lbs. 
, , 
" 
, I 
" 
I I II 
100 I---- f 96 II 98 1 ____ 1 ____ 11 99 1 ____ 1 ____ 11 1-0-1 99 1 ____ 1 92 II 99 1----1----11 99 1 ____ 1 ____ 11 1-1-0 
100 1 ____ 1 83 II 96 1 ____ 1 ____ 11 98 1 ____ 1 ____ 11 1-0-0 
Avg. __ 100 I-- - ~I 90 II 98 1 ____ 1 ____ 11 99 1 ____ 1 ____ 11 , I , I 
" 
I I II 
I I 
" 
I I 
" 
I I II 
79 1 __ __ 1 76 II 55 1----1----11 65 1----1----11 0-1-1 
78 1 ____ 1 65 II 67 1----1----11 73 1----1----11 0-1-0 
43 1----1 35 II 21 1----1---- 11 20 1 ____ 1 ____ 11 0-0-1 " 
Lead Arsenate, 2% Lbs. 
I I I I 
" 
I I 
" 100 1 ____ 1 90 89 1 ____ 1 ____ 11 92 1 ____ 1 ___ _ 11 1-0-1 
95 1--- -1 76 77 1----'----11 83 1----1---- 11 1-1-0 
98 1 __ __ 1 74 75 1----1----11 83 1----1---- 11 1-0-0 
Avg. __ 98 1 ____ 1 80 80 1 ____ 1 ___ _ 11 86 1 ____ 1 ____ 11 
I I I I 
" 
I I II 
I I I I 
" 
I I 
" 55 1----1 52 31 1----1----11 41 1----1----11 0-1-1 
47 1----1 42 35 1 ____ 1 ____ 11 40 1 ___ _ 1 ____ 11 0-1-0 
o 1 ____ 1 3 II o 1 ____ 1 ____ 11 o 1 ____ 1 ____ 11 0-0-1 
New Compound, 5 Lbs. 
I I 
" 
I I 
" 
I I 
" 75 1----1 51 II 40 1----1---- 11 53 1----1-- --11 1-0-1 
78 1 ____ 1 54 II 55 1----1----11 61 1----1----11 1-1-0 
68 1 ____ 1 31 II 43 1----1- ---11 51 1----1---- 11 1-0-0 
Avg. __ 74 1 ____ 1 45 II 46 1 ____ 1 ___ _ 11 55 1----1----11 
I I 
" 
I I 
" 
I I II 
I I 
. 
I I 
" 
I I 
" 44 1 ____ 1 33 Ii 0 1--- -1---- 11 14 1 ____ 1 ____ 11 0-1-1 34 1 ____ 1 23 J 1 1----1---- 11 14 1 ____ 1 ____ 11 0-1-0 
7 1----1 10 II 16 1 ____ 1 __ __ 11 12 1----1- ---11 0-0-1 
New Compound, 2% Lbs. 
I 
" ' " 
I I 
" 
I I II 
52 1----1 39 II 36 1----1----11 41 1----1----11 1-0-1 
67 1----1 23 ~I 16 1 ____ 1 ____ 11 34 1----1---- 11 1-1-0 
39 1----1 10 I o 1 ____ 1 ____ 11 8 1 ____ 1 ____ 11 1-0-0 
Avg. __ 53 1----1 24 II 17 1 ____ 1 ____ 11 28 1 ____ 1 ____ 11 , I 
" 
I I " I I II I I 
" 
I I 
" 
I I II 
13 1----1 13 II o 1 ____ 1 __ __ 11 6 1 ____ 1 __ __ 11 0-1-1 
32 1----1 20 II 38 1 ____ 1 __ __ 11 35 1 ____ 1 ____ 11 0-1-0 
o 1 ____ 1 o II o 1 ____ 1 ____ 11 0 1----1---- 11 0-0-1 
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other factors will depend on the relative number of worms 
present in each case. The number of worms going into the 
calyx is much larger than those going into the side, so that 
efficiency in the calyx is much more important than side ef-
ficiency. More of the first brood worms go into the calyx cup 
than of the second, so that the efficiency of an early spray 
against the calyx wormy of the first brood is more important 
under our conditions than all of the rest of the work it does. 
A study of the individual tree records, or the summaries in 
tables Nos. 11 and 12 will show, however, that the efficiency 
of a spray against the first brood calyx worms is also an index 
of its efficiency against the second brood calyx worms. 
Single Sprays Compared. 
Comparing the relative efficiency then of the first three 
sprays when used alone, we get table No. 16. 
Table No. 16.-Relative Efficiency of First, Second and Third 
Sprays-(L. A. 5 Lbs.). 
First Spray (calyx) _______ _ 
Second Spray (calyx) _____ _ 
Third Spray, 1st brood cover 
Calyx Efficiency 
First Brood 
100 
78 
43 
Calyx Efficiency 
Second Brood 
96 
67 
21 
This table brings out in 'a striking and definite manner the 
great superiority of the first spray in general efficiency and 
shows why this spray should never be neglected. 
Almost equally suggestive is the secqnd spray only (0-1-0), 
section of table 11 showing calyx efficiency as follows: 
Calyx Efficiency 
First Brood 
S. Orchard, 2nd spray applied early 97 
W. Orchard, 2nd spray intermediate 87 
N. Orchard, 2nd spray quite late__ 69 
Calyx Efficiency 
Second Brood 
88 
64* 
69 
N ote.-The average given in table 11 is for the three or-
chards. In table 15 only the last two are averaged so as to com-
pare with the other combinations lacking the first spray. 
*The second brood results were interfered with by doubling up 
worms on this orchard. 
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Where it is seen that the time of application IS the im-
portant factor in determining the efficiency. Even where ap-
plied very early the efficiency of the second spray is seen to be 
much lower than the average of the first. 
The Best Combination of Sprays. 
The best combination of sprays under very wormy condi-
' tions cannot be .as easily shown, as there are still other factors 
entering, and still other combinations besides those shown. The 
total first brood efficiency as shown in table 11 indicates that 
the first calyx spray and the first brood cover spray combined 
are most efficient against. that brood. The total efficiency of 
96 per cent shown for this combination is one of the highest 
records ever made, and is very gratifying when the heavy in-
festation of the orchards is considered. 
High Efficiency Shown. 
It must be remembered in ,studying the above records that 
they were obtained under excessively wormy conditions. These 
orchards had borne large crops of wormy fruit the previous 
year, and owing to the frosts in the spring were now bearing 
very light crops, many trees having no fruit on at all. All 
of the worms of the previous large crop were now concentrated 
on the relatively few apples of this season. Under such condi-
tions only the most efficient methods would be able to produ~e 
any sound fruit at all. 
Table A shows that these orchards averaged about four 
worms to each apple. A spray with a killing power of 75 per 
cent would, under these conditions, have killed three of these 
worms and left one to each apple, which would of course have 
been wormy, and the spray would have been called a failure. 
This same spray applied to an orchard in which there were only 
40 worms to 100 apples would have' killed 30 out of the 40 
worms, leaving only 10 worms to each 100 apples, or 90 per cent-
of sound fruit, and the spray would have been considered fairly 
successful. 
When the above conditions are taken under consideration 
and we still note that the standard sprays ih table No. 11 gave 
99 and 100 per cent calyx efficiency in the first brood and 99 per 
cent calyx efficiency for the year, regardless of the number of 
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worms that came to the apples, it will be appreciated that these 
records show the hiO"hest efficiency ever published. Omitting 
the \1\! oodbury orchard, where, as has been explained, the weaker 
compounds were used too extensively, and we see that with two 
sprays, inCluding the first one, the total efficiency shown for the 
year was from 90 to 93 per cent, even under conditions where 
it was impossible to show the efficiency actually obtained. 
Summary and Conclusions. 
The only thorough tes~ of the value of a method of spray-
ing or of a particular compound is to subject it to as severe 
conditions in the test as it will ever meet in ordinary practice. 
Western Orchards, if unsprayed, would average from 2 to 
4 or more worms per apple except in years of exceptionally 
heavy crops, therefore, methods and poisons must be able to 
successfully meet these conditions. 
The Great Majority of the first brood worms and over one-
half of the . second brood ones enter the calyx cups, therefore 
the most efficient spray will be the one that destroys the great-
est per cent of these worms. 
The Second Brood of worms in Utah is ten or more times 
as large as the first; therefore, each first brood worm killed has 
saved ten worms in the second brood. 
The Killing Efficiency of a given method or of a given 
. poison can, therefore, be very accurately measured by the calyx 
efficiency in the first brood. . 
The Killing "Efficiency" of a given spray is a much bet-
ter measure of its value than the per cent of wormy apples in 
the orchard. 
The Efficiency of a given spray on the first brood can be 
accurately measured without regard to the number of worms 
in an orchard on the method of checking, provided there are 
no more worms than apples. 
The First Calyx spray (1st spray) is ·by far the most val-
uable single spray that can be applied, killing 98 per cent of 
all worms entering the calyx during the year, and over 99 per 
cent of those in the first brood. 
This Spray alone will not control seriously infested or-
chards, but must be combined with other sprays and banding. 
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The Standard Poisons at the usual strengths (L. A. 5 lbs.) 
are not any stronger than are necessary to do efficient work. 
They cost less than one-half cent per box of apples. It is false 
economy to cut down the strength of the poisons. 
The Relative Efficiency of the different poisons used IS 
well shown in the following summary of all combinations m 
which the first spray was included: 
L. A. 5 lbs. _____ ________ ____ _ 
L. A. 20 lbs. _______________ _ 
N. C. 5 lbs. ___ ____ ___ _______ _ 
N. C. 20 lbs. __ _____ ________ _ 
First Brood 
Efficiency 
Second Brood 
Efficiency 
Calyx Total Calyx 
100 90 
98 80 
74 45 
53 24 
98 
80 
46 
17 
This Record shows the highest efficiency ever published, 
and was obtained under the wormiest conditions in which a 
spray has ever been tried. 
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The Woodbury Orchard.-Showing location of experimental trees and distribution of different poisons 
used. Note the large amount of N_ C. used. 
